to the glomerular and tubulointerstitial damage observed in several renal diseases-for example, diabetic nephropathy45 and benign nephrosclerosis.67 It is unclear, however, what types of cells are responsible for synthesising type III collagen in human MGN. The present study was undertaken, therefore, to elucidate the cellular localisation of c 1 (III) mRNA in MGN.
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Methods
Renal biopsy specimens were obtained from 10 patients showing the histological changes characteristic of MGN (as described in the WHO classification of glomerular diseases). Five samples of renal tissue with no noticeable abnormalities, obtained at renal surgery, served as controls. All of the renal tissue specimens (biopsy and surgical) were examined routinely by light, immunofluorescence and electron microscopy. For examination by light microscopy, the specimens were fixed in 10% formalin, embedded in paraffin wax and were stained with haematoxylin and eosin, periodic acid Schiff (PAS), periodic acid Schiff methenamine silver (PAM), and Masson's trichrome. For electron microscopy, the tissue samples were fixed in 2 5% glutaraldehyde, impregnated with osmic acid and embedded in Epon. Ultra thin sections were double stained with lead citrate and uranyl acetate. The antigenic markers for IgG, IgA, IgM, C3 and C 1 q were also examined on frozen sections by immunofluorescence microscopy. Japan) as described previously.4-7 Briefly, the paraffin wax sections were dewaxed in xylene and rehydrated through a series of graded ethanols. Endogenous peroxidase was blocked by incubating the sections for 20 minutes in 0 3% hydrogen peroxide. After washing, the sections were incubated with rabbit serum (30 minutes) to block non-specific binding. The sections were then allowed to react with the primary antibody (diluted 1 in 25 with 0.01 M phosphate buffered saline (PBS)) for one hour and processed further by the Streptavidin-biotin method using a Histofine SAB kit (Nichirei, Tokyo, Japan) according to the manufacturer's instructions. As a negative control, the primary antibody was replaced with normal mouse serum diluted with 0-01 M PBS at a similar concentration to that used for the test sections.
IN SITU HYBRIDISATION
Oligo DNA probes A 45 base sequence complementary to human pro ocl (III) chain mRNA (919 to 963)8 was used to detect type III collagen synthesising cells. On searching GenBank, we found no significant homology between this 45 base sequence and any of the known sequences other than that of the pro otl (III) chain. The oligo DNA (sense and antisense) probes were synthesised using an automatic DNA synthesiser (Applied Biosystems, California, USA) and were 3' end labelled with digoxigenin (Boehringer Mannheim, Mannheim, Germany). Labelling was verified immunochemically on a nitrocellulose filter using an antibody directed against digoxigenin (Boehringer Mannheim). Dot blot hybridisation was used to confirm the specificity of the probes: when the digoxigenin labelled antisense pro c 1 (III) oligo DNA probe was hybridised with the sense probe on a nitrocellulose filter, at least 10 pg of the sense probe was detected (data not shown).
Experimental procedure
In situ hybridisation was carried out as described previously by Koji and Brenner.9 Briefly deparaffinised sections, 4 pm thick, were treated successively with 0 3% hydrogen peroxide (30 minutes), 0 2 NHCI (20 minutes), 0-2% Triton X-100 (10 minutes), and proteinase K (10 jig/ml, 37°C, 15 minutes). The sections were post-fixed with 4% paraformaldehyde in PBS (five minutes), immersed in 2 mg/ml glycine (30 minutes) and kept in 40% deionised formamide in 4 x SSC (1 x SSC=0-15 M sodium chloride, 0-015 M sodium citrate, pH 7 0) until used. Probes (4 ,ug/ml) were hybridised overnight at 37°C.469 Slides were then washed in 50% formamide in 2 x SSC and 0-5 x SSC, 2 x SSC, and PBS. The sections were incubated in blocking solution (5% bovine serum albumin, 500,g/ml normal sheep IgG, 100 ig/ml salmon testicular DNA, and 100,g/ml yeast tRNA in PBS) for one hour and then for 15 to 17 hours in horseradish peroxidase sheep anti-digoxigenin antibody, diluted 1 in 200 in blocking solution. The sections were washed in 0 075% Brij35 in PBS for 4 x 15 minutes. Hybridisation was visualised using a solution containing 3,3'-diaminobenzidine/4 HCI, hydrogen peroxide, cobalt, and nickel.'0 Periodic-acid Schiff was used as counterstain.45 The intensity of the hybridisation signal was graded semiquantitatively as follows: 0 =no signal; += weak signal; + + =moderate signal; + ++ = strong signal.
Control experiments
The following experiments were carried out to verify the specificity ofthe hybridisation signals: (1) serial sections were reacted with the hy- bridisation solution containing the digoxigenin labelled sense oligo DNA probe or hybridisation solution excluding the probe; (2) consecutive sections were pretreated with RNase-A (100,tg/ml, 37°C, one hour) before post fixation; and (3) adjacent sections were hybridised with a solution containing a 50-fold excess of the unlabelled antisense oligo DNA probe in addition to digoxigenin labelled antisense oligo DNA probe.
Results
In the control samples type III collagen was not detected in the glomeruli but was stained intensely in the interstitium ( figure, panel A) . By contrast, focal immunostaining for type III collagen was found occasionally in the glomeruli of MGN samples ( figure, panel B) . On hybridising the paraffin wax sections with the digoxigenin labelled antisense oligo DNA probe, no signal was detected in the glomeruli of the control samples; however, moderate to strong signals (+ + to + + +) for oal (III) chain mRNA were seen in glomerular epithelial cells and mesangial cells in the samples from patients with MGN (data not shown). Positive signals for al (III) chain mRNA were detected in the glomeruli of all of the MGN cases. 
